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Influence of Caregivers and Children’s Entry
Into the Dental Care System
WHAT’S KNOWN ON THIS SUBJECT: Early establishment of
a dental home is critical for addressing the “silent epidemic” of
early childhood caries. Physicians and dentists have worked to
improve children’s access to dental care, but little is known about
caregivers’ role in this context.
WHAT THIS STUDY ADDS: Addressing factors that affect the
establishment of a child’s dental home, such as caregivers’ dental
neglect and problem-driven care-seeking behaviors, is essential.
Caregiver engagement seems to be pivotal for increasing use of
preventive services while decreasing episodic and problem-
initiated care.
abstract
OBJECTIVES: Early preventive dental visits are essential in improving
children’s oral health, especially young children at high risk for dental
caries. However, there is scant information on how these children enter
the dental care system. Our objectives were as follows: (1) to describe
how a population-based cohort of young Medicaid-enrolled children
entered dental care; and (2) to investigate the influence of caregiver
characteristics on their children’s dental care–seeking patterns.
METHODS: We relied on Medicaid claims and interview data of caregiver–
child dyads who were enrolled in the Carolina Oral Health Literacy study
during 2007–2008. The analytical cohort comprised 1000 children who
had no dental visits before enrollment. Additional information was col-
lected on sociodemographic characteristics, oral health status, health
literacy, dental neglect, and access to care barriers. Our analyses relied
on descriptive, bivariate, and multivariate methods.
RESULTS: During the 25-monthmedian follow-up period, 39% of the children
(mean baseline age: 16 months) entered the dental care system, and 13% of
their first encounters were for emergency care. Caregivers’ dental neglect
emerged as a significant predictor of nonentrance. Children with reported
oral health problems at baseline were more likely to enter the dental care
system compared with children with better oral health, but they were also
more likely to require emergency care.
CONCLUSIONS: Caregivers have a pivotal role in children’s oral health
and care. Interventions aimed at improving children’s oral health
should involve community outreach to engage caregivers in a cultur-
ally appropriate manner when their children are infants or toddlers.
Pediatrics 2014;133:e1268–e1276
AUTHORS: Kimon Divaris, DDS, PhD,a Jessica Y. Lee, DDS,
MPH, PhD,a,b A. Diane Baker, MBA,a Ziya Gizlice, PhD,c R.
Gary Rozier, DDS, MPH,b Darren A. DeWalt, MD, MPH,d and
William F. Vann, Jr, DMD, PhDa
aDepartment of Pediatric Dentistry, School of Dentistry,
bDepartment of Health Policy and Management, Gillings School of
Global Public Health, cCenter for Health Promotion and Disease
Prevention, and dDepartment of General Medicine and
Epidemiology, School of Medicine, University of North Carolina at
Chapel Hill, Chapel Hill, North Carolina
KEY WORDS
caregivers, children, dental neglect, dentistry, health literacy,








REALD-30—Rapid Estimate of Adult Literacy in Dentistry–30
WIC—Supplemental Nutrition Program for Women, Infants, and
Children
Dr Divaris performed statistical analyses and drafted the initial
manuscript; Dr Lee conceptualized and designed the study,
supervised the study conduct, assisted with data analysis, and
critically revised the initial manuscript; Ms Baker conducted
primary data collection, assisted with interpretation of results,
and critically revised the initial draft of the manuscript; Dr
Gizlice conducted data management and analyses, and critically
revised the initial manuscript; Dr Rozier participated in the
study conceptualization and design, assisted with interpretation
of results, and critically revised the initial manuscript; Dr DeWalt
assisted with interpretation of results and critically revised the
initial manuscript; Dr Vann conceptualized and designed the
study, participated in interpretation of results, and co-wrote the




Accepted for publication Feb 7, 2014
Preliminary findings from this study were reported at the
International Association for Dental Research General Session;
March 20–23, 2013; Seattle, WA.
Address correspondence to Kimon Divaris, DDS, PhD, Department
of Pediatric Dentistry, UNC School of Dentistry, Brauer Hall 228, CB
#7450, University of North Carolina at Chapel Hill, Chapel Hill, NC
27599-7450. E-mail: kimon_divaris@unc.edu
(Continued on last page)
e1268 DIVARIS et al
Recent evidence indicates that changes
in young children’s oral health during the
past 2 decades in the United States have
not followed marked improvements
documented among other age groups.1
Dental caries remains themost common
chronic disease in childhood and affects
the most vulnerable.2 The most recent
epidemiologic surveillance data reveal
that 14% of 3- to 5-year-old US children
had untreated dental decay in 2009–
2010; this proportion was 25% for fam-
ilies living below the poverty level.3 This
“silent epidemic” of childhood dental
disease is characterized by marked
disparities4 and confers severe multi-
level effects on children, their families,
communities, and the health system.5
Effective preventive strategies to address
the caries epidemic for preschool-aged
children are warranted. Both the Ameri-
can Academy of Pediatric Dentistry and
the American Academy of Pediatrics have
articulated the value of early preventive
dental visits and the establishment of
a dental home.6 Although early dental
visits are an integral dimension of antic-
ipatory guidance,7 the evidence base
supporting their effectiveness in pre-
venting dental disease is weak,8 and
young children’s utilization of preventive
services is low.2,9 It is estimated that
∼90% of infants and 1-year-old children
had a pediatrician visit in 2000–2005, yet
only 1.5% had a dental visit in the same
time frame.10 A variety of “distal” factors
are likely influences of young children’s
receipt of preventive dental services, in-
cluding health system and insurance
coverage factors, physical environment,
workforce availability, distribution, and
cultural competency.11–14 In addition to
these systemic factors, caregiver char-
acteristics are obvious proximal influen-
ces of receiving recommendedpreventive
dental services by young children who
rely entirely on their caregivers for their
oral health care.15
Nationally representative surveys have
found links between caregivers’ age,
health status, race, ethnicity, education,
income, insurance status, and their
children’s receipt of preventive dental
care.9,16,17 Without proper guidance and
counseling, caregivers’dental care seek-
ing for their children may be problem-
initiated, episodic, and therefore poorly
and inappropriately timed and ineffec-
tive. To make matters worse, caregivers
are generally not adept at recognizing
the initial signs of early childhood car-
ies in very young children.18 This phe-
nomenon helps explain why seeking
dental care at an emergency depart-
ment for nontraumatic dental cond-
itions is not uncommon,19 illustrating
a deficient preventive dental care ser-
vices system.
Adding to the pivotal role of caregivers’
attitudes, beliefs, and perceptions, Kelly
et al20 reported an association of “ex-
pectation of poor oral health” among
low-income caregivers with nonutili-
zation of dental care for their children.
Other factors that have recently em-
erged as important determinants of
child oral health–related behaviors and
outcomes include caregivers’ health
literacy,21–23 child and caregiver oral
health status,24 and dental neglect.25
With this backdrop, the overarching
goal of the present investigation was
to expand on the knowledge base of
caregiver factors that may influence
children’s receipt of dental services. Us-
ing a prospective study design and in the
context of a well-characterized cohort of
child–caregiver dyads, we focused on
sociodemographic factors, health liter-
acy, perceived oral health status, and
dental neglect. Our specific aimswere as
follows: (1) to describe howapopulation-
based cohort of youngMedicaid-enrolled
children entered dental care; and (2) to
investigate the association between care-
giver characteristics and their children’s
dental care–seeking patterns.
METHODS
Study Description and Participants
This investigation was based on the
Carolina Oral Health Literacy (COHL) co-
hort,aprospectivestudyofhealth literacy
and oral health outcomes among care-
givers and children in North Carolina.26
During July 2008 to July 2009, COHL en-
rolled 1405 child–caregiver dyads in 7
counties in North Carolina, by using
the following inclusion criteria: caregiv-
ers aged .18 years, English speaking,
clients of the Supplemental Nutrition
Program for Women, Infants, and Chil-
dren (WIC), the primary caregivers of a
healthy, Medicaid-eligible infant or child
FIGURE 1
Schematic representation of the COHL study’s analytical cohort of child–caregiver dyads. The current
investigation included children who had not had their first dental visit at the time of COHL enrollment
(n = 1000), and followed up these children prospectively to determine (A) their entry into the dental
care system and (B) the type of their first dental visit.
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aged #60 months, or expecting a new-
born within the ensuing 8 months. Data
were collected via structured interviews
at enrollment by 2 trained interviewers.
Ethical approval and informed written
consent were obtained, including the
linkage with Medicaid claims data for
the children’s lifetime up to December
2010.
Definition of the Analytical Cohort
A schematic illustration of the study’s
analytical cohort is presented in Fig 1.
First, a subset of the entire COHL cohort
of caregiver–child dyads was defined
by applying the following exclusions:
unborn children (n = 134 [9.5%]), 2
caregivers aged ,18 years (0.1%),
children with no Medicaid enrollment
information (n = 60 [4.3%]), and those
with ,6 months of available Medicaid
data during the follow-up period (n =
22 [1.6%]). Second, all available chil-
dren’s Medicaid-paid (K-category) claims
were reviewed to identify children who
already had a dental visit before en-
rolling in COHL (based on any “Dxxxx”
Medicaid claim codes, indicating
a dental office–provided service). This
step identified 187 children (13.3%)
who had already entered the system
and thus were excluded. In sum, a total
of 405 dyads were excluded from the
original cohort of 1405, resulting in an




of entry were the study’s outcomes of
interest and were defined by using
Medicaid-paid (K) claims filed concur-
rently with or after participants’ en-
rollment in COHL in calendar years
2008–2010. First, unique oral health–
related visits were identified and char-
acterized in the following domains: (1)
hospital-based dental-related emergency
visit (oral health–related diagnoses [In-
ternational Classification of Diseases,
Ninth Revision: 520–529] and Current
Procedural Terminology procedure codes
[99281-5 and RC450] filed concurrently
with emergency department claims);
(2) dental office–based emergency visit
TABLE 1 Sociodemographic Characteristics of the Analytical Cohort of COHL Child–Caregiver Dyads (N = 1000)
Characteristic Totala,b Entered the Dental Care Systema,c Did Not Enter the Dental Care Systema,c P d
No. of subjects 1000 (100) 387 (39) 613 (61)
Race .2
White 388 (39) 152 (39) 236 (61)
African American 395 (40) 164 (42) 231 (58)
American Indian 208 (21) 70 (34) 138 (66)
Caregiver’s gender .8
Male 38 (4) 14 (37) 24 (63)
Female 962 (96) 373 (39) 589 (61)
Caregiver’s age, y (tertiles; range)e ,.001
Q1 (18.0–21.7) 20.0 (20.0) 71 (29) 170 (71)
Q2 (21.7–25.0) 23.2 (23.2) 91 (36) 161 (64)
Q3 (25.0–30.0) 27.2 (27.0) 111 (44) 140 (56)
Q4 (30.0–63.9) 36.7 (35.0) 114 (45) 142 (55)
Child’s age, mo (at baseline interview) ,.001
0–11 512 (51) 128 (25) 384 (75)
12–23 212 (21) 92 (43) 120 (57)
24–35 162 (16) 91 (56) 71 (44)
36–47 103 (10) 69 (67) 34 (33)
48–59 11 (1) 7 (64) 4 (36)
Education .3
,High school 247 (25) 90 (36) 157 (64)
High school/GED 387 (39) 144 (37) 243 (63)
Some college or higher 366 (31) 153 (42) 213 (58)
Marital status .02
Single 660 (66) 236 (36) 424 (64)
Married 243 (24) 104 (43) 139 (57)
Divorced/separated/other 97 (10) 47 (48) 50 (52)
No. of children ,.001
1 424 (42) 129 (30) 295 (70)
2 322 (32) 155 (48) 167 (52)
3 145 (15) 64 (44) 81 (56)
$4 108 (11) 39 (36) 69 (64)
GED, general educational development; Q, quartile.
a Estimates among participants with nonmissing information in stratum.
b Data are presented as n (column %).
c Data are presented as n (row %).
d Corresponding to x2 tests for categorical variables and Student’s t tests for continuous variables.
e Mean (median).
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(D0140 or D0160); and (3) dental office–
based “routine” dental visits (not falling
into the previous categories and having
D0150 or D0145 codes). The chronolog-
ical first visit was used to categorize
children’s entry into the dental care
system as a comprehensive oral evalu-
ation or emergency visit. Based on these
definitions, 2 binary indicator variables
were defined: dental entry (yes/no) and
entry mode (comprehensive/emer-
gency).
Covariates included caregivers’ and
children’s characteristics, including
sociodemographic characteristics, oral
health status, health literacy, and dental
neglect. Caregivers’ race was self-
reported and classified as white, Afri-
can American, or American Indian; age
was measured in years and coded as
a quartile categorical variable. Educa-
tion was measured as less than high
school, high school or general equiva-
lency diploma, and some college/
college or higher. Marital status was
defined as single, married, or divorced/
separated/other. Caregivers’ and chil-
dren’s oral health status was assessed
by using a National Health and Nutrition
Examination Survey item: “How would
you assess the condition of your/child’s
teeth and gums?” Possible responses
were excellent, very good, good, fair, and
poor. Caregivers were asked to report
on additional child oral health–related
problems, including “pain,” “cavities,”
“broken front teeth/teeth that need re-
pair,” and whether they needed dental
care during the preceding 12 months
but could not obtain it (perceived bar-
rier of access to care).
Because health literacy entails a wide
range of skills and dimensions,27 2 liter-
acy instruments were used: the Rapid
Estimate of Adult Literacy in Dentistry
(REALD)-30 and the Newest Vital Sign
(NVS). The REALD-30 is a word recogni-
tion test specifically designed to address
the needs of the dental environment. It
includes 30 words arranged in order of
increasing difficulty, which the partic-
ipants are asked to pronounce, resulting
in a score range of 0 (lowest) to 30
(highest literacy). The REALD-30 has been
shown to have good psychometric
properties28 and, in recent studies,29–32
has correlated with a wide range of oral
TABLE 2 Caregiver and Child Oral Health–Related Factors in the Analytical Cohort of COHL Child–Caregiver Dyads (N = 1000)
Characteristic Entire Samplea,b Entered the Dental Care Systema,c Did Not Enter the Dental Care Systema,c P d
No. of subjects 1000 (100) 387 (39) 613 (61)
Caregiver characteristics
Caregiver oral health .2
Excellent/very good/good 650 (65) 260 (40) 390 (60)
Fair/poor 346 (35) 125 (36) 221 (64)
Health literacy
Word recognitione .7
Adequate (REALD-30 $13) 715 (75) 283 (40) 432 (60)
Low (REALD-30 ,13) 233 (25) 89 (38) 144 (62)
Comprehension .1
Low (NVS: 0–1) 174 (17) 60 (34) 114 (66)
Moderate (NVS: 2–3) 416 (42) 154 (37) 262 (63)
Higher (NVS: 4–6) 409 (41) 173 (42) 236 (58)
Dental neglect score (mean, 95% CI) 11.9 (11.7 to 12.1) 11.7 (11.3 to 12.0) 12.0 (11.8 to 12.3) .07
Child characteristics
Reported child oral health .06
Excellent/very good/good 591 (96) 290 (49) 301 (51)
Fair/poor 25 (4) 17 (68) 8 (32)
Reported child dental problems
Pain .2
Yes 27 (4) 10 (37) 17 (63)
No 591 (96) 296 (50) 295 (50)
Cavities .01
Yes 18 (3) 14 (78) 4 (22)
No 589 (97) 286 (49) 303 (51)
Broken front tooth/teeth that need repair .06
Yes 20 (3) 14 (70) 6 (30)
No 598 (97) 292 (49) 306 (51)
Reported barrier of access to the dental care system ,.001
Yes 111 (11) 67 (60) 44 (40)
No 884 (89) 318 (36) 566 (64)
a Estimates among participants with nonmissing information in stratum.
b Data are presented as n (column %).
c Data are presented as n (row %).
d Corresponding to x2 tests for categorical variables and Student’s t tests for continuous variables.
e Estimates excluding participants whose primary spoken language at home was not English.
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health outcomes. In this study, a REALD-
30 score ,13 was used to denote low
health literacy.15,32 The NVS is a compre-
hension and numeracy test, based on 6
questions pertaining to the interpre-
tation of a food label.33 The instrument’s
score ranges from0 (lowest literacy) to 6
(highest literacy). Used extensively, the
NVS has been found to be a valid and
reliable screening tool for low health
literacy.34
To measure dental neglect, we used
amodified version of the Dental Neglect
Scale (DNS),35,36 as described by Lee
et al.29 The DNS contains 6 questions
describing dental behaviors (eg, “I
need dental care, but I put if off”).
Participants’ agreement with these
statements is assessed on a 4-point
Likert scale from 1 (“definitely not”) to
4 (“definitely yes”). A DNS score rang-
ing from 6 (least neglect) to 24 (most
neglect) was computed as the sum of
responses. We used a normalized DNS
score to facilitate interpretation of the
final models’ effect estimates.
Analytical Strategy
Descriptive statistics were used based
on proportions, means, medians, and
95%confidence intervals (CIs) topresent
the cohort’s sociodemographic charac-
teristics, oral health status, health lit-
eracy, and dental neglect estimates. We
examined bivariate associations of
these measures with entry into dental
care andmode of entry by usingx2 tests
for categorical variables and t tests for
continuous ones. To disentangle the im-
pact of sociodemographic factors, oral
health status, health literacy, and dental
neglect factors on children’s entry to the
dental care system, we conducted mul-
tivariate logistic regression analyses. To
account for the varying study follow-up
times, we adjusted all models for chil-
dren’sobservedMedicaid-enrolledmonths.
Themultivariate model for “dental care
entry” was constructed including a pri-
ori all caregiver’s and children’s so-
ciodemographic characteristics (race,
gender, age, and education), whereas
additional variables (dental neglect,
marital status, number of children,
health literacy, and oral health–specific
variables) were carried forward in the
finalmodel if theymet a P, .2 threshold
in bivariate testing and were retained if
they resulted in a change in estimate of
the dental neglect estimate by $10%.
Inclusion of covariates in the multivari-
ate model for “mode of entry” was de-
termined in a similar fashion, using a
P , .2 criterion in bivariate testing. To
overcome known issues of using odds
ratios (OR) for common outcomes and to
facilitate interpretation, we estimated
and report average marginal effects
(AMEs).37,38 The AMEs correspond to
changes in predicted probability of
dental system entry across levels of the
examined covariates. Analyses were
performed by using Stata version 13.1
(StataCorp LP, College Station, TX).
RESULTS
The analytical cohort consisted of pre-
dominantly female,singlecaregiverswith
ahighschool educationor lesswhohad1
child. Most children were aged,1 year.
Over the median 25-month follow-up pe-
riod (range: 6–30 months), 39% of chil-
dren had their first dental visit. With
regard to sociodemographic character-
istics, caregivers’ and children’s ages
were significantly associated with the
likelihood of entering the dental care
system during follow-up (Table 1).
Similarly, having $2 children com-
pared with 1 child and being currently
or formerly married were associated
with an increased likelihood of system
entrance.
Table 2 presents caregivers’ and chil-
dren’s oral health–related character-
istics. One-third reported their oral
health as fair/poor. One-quarter had low
health literacy according to the REALD-30
TABLE 3 Sociodemographic Correlates of Mode of Entry for Children Who Entered the Dental Care
System Among the COHL Cohort of Child–Caregiver Dyads (n = 387)
Characteristic Mode of Entry in the Dental Care System P
Comprehensive Evaluation Emergency Care
Total 335 (87) 52 (13)
Race
White 125 (82) 27 (18) .05
African American 150 (91) 14 (9)
American Indian 59 (84) 11 (16)
Caregiver’s gender
Male 14 (100) 0 (0) .1
Female 321 (86) 52 (14)
Caregiver’s age, y (tertiles; range) .9
Q1 (18.0–21.7) 63 (89) 8 (11)
Q2 (21.7–25.0) 79 (87) 12 (13)
Q3 (25.0–30.0) 94 (85) 17 (15)
Q4 (30.0–63.9) 99 (87) 15 (13)
Education .8
Did not finish high school 80 (89) 10 (11)
High school diploma of GED 124 (86) 20 (14)
Some college training or higher 131 (86) 22 (14)
No. of children .5
1 115 (89) 14 (11)
2 131 (85) 24 (15)
3 57 (89) 7 (11)
$4 32 (82) 7 (18)
Marital status .9
Single 204 (86) 32 (14)
Married 90 (87) 14 (13)
Divorced/separated/other 41 (87) 6 (13)
Data are presented as n (row %). GED, general equivalency diploma; Q, quartile.
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and 17% had low health literacy
according to the NVS instrument.
Caregivers whose children did not en-
ter the dental care system had poorer
oral health, lower comprehension-
based health literacy, and higher den-
tal neglect; however, these differences
were small in magnitude and did not
meet statistical significance criteria. At
baseline, small numbers of caregivers
reported their children had fair or poor
oral health (4%), pain (4%), or cavities
(3%), but a higher proportion (11%) re-
ported a barrier of access to dental
care. With the exception of “pain,” a
positive association between these oral
health “problems” as well as barriers
was found with subsequent entry to the
dental care system.
Of the 387 children who had their first
dental visitduring thestudy,mostentered
via a comprehensive dental examination,
with 52 (13%) entering with an emer-
gency, problem-focused evaluation (Ta-
ble 3). Although these results are based
on small numbers, children whose
caregivers reported their oral health as
fair/poor were 70% more likely (24% vs
14%) to enter via an emergency visit
versus children with better oral health
status (Table 4). Similarly, emergency
entry was more frequent among white
subjects and American-Indian children
(18% and 16% compared with 9% among
African-American subjects). In a logistic
regression model accounting for enroll-
ment time, the OR of emergency entry for
African-American children was 0.44 (95%
CI: 0.22 to 0.87; P = .02) compared with
white subjects. This estimate was some-
what attenuated (OR: 0.49 [95% CI: 0.24 to
1.00]; P = .05) when comprehension-
based health literacy was included in
the model.
The final multivariate model for system
entry (model 1) is presented in Table 5.
Dental neglect was associated with sig-
nificantly decreased predicted probabil-
ity of entering the system: AME: –0.07
(95% CI: –0.11 to –0.03; P = .001) for each
SD increase in DNS. Children’s age also
remained strongly associated with entry.
These results were virtually identical
when only entry via comprehensive ex-
amination was considered (model 2).
Children’s fair/poor oral health (com-
paredwith good/very good/excellent oral
health) was also associated with in-
creased likelihood of entry (AME: 0.22
[95% CI: 0.01 to 0.44]; P = .04); this esti-
mate, however, was attenuated in analy-
ses of comprehensive examination entry.
DISCUSSION
This longitudinal investigation found that
almost two-thirds of the young children
enrolled in this population-based cohort
did not enter the dental care system,
whereas 13%of thosewhoentereddid so
via an emergency visit. In addition to
sociodemographic characteristics, care-
givers’ dental neglect emerged as a sig-
nificant predictor of not entering the
system. Importantly, the first dental visit
seemed to some degree to be problem
driven; caregivers’ reports of children’s
fair/poor oral health status or specific
problems such as “cavities,” although
infrequent, were predictive of subse-
quent entry to dental care. If children’s
dental care services utilization is driven
by perceived needs in this population,
then the low amount of perceived dis-
ease at baseline could at least partially
explain the low rate of entry into the
system. These findings highlight sub-
optimal use of dental services by young
children as a potential source of poor
TABLE 4 Oral Health–Related Correlates of Type of Entry in the Dental Care System for Children
Who Entered the Dental Care System (n = 387)
Characteristic Mode of Entry in the Dental Care System P
Comprehensive Evaluation Emergency Care
Caregiver characteristics
Caregiver oral health .2
Excellent/very good/good 221 (85) 39 (15)
Fair/poor 112 (90) 13 (10)
Health literacy
Word recognition .4
Adequate (REALD-30 $13) 252 (86) 42 (14)
Low (REALD-30 ,13) 83 (89) 10 (11)
Comprehension .1
Low (NVS: 0–1) 54 (90) 6 (10)
Moderate (NVS: 2–3) 138 (90) 16 (10)
Higher (NVS: 4–6) 143 (83) 30 (17)
Dental neglect score (mean, 95% CI) 11.7 (11.4 to 12.0) 11.4 (10.4 to 12.4) .6
Child characteristics
Reported child oral health .3
Excellent/very good/good 248 (86) 42 (14)
Fair/poor 13 (76) 4 (24)
Reported child dental problems
Pain .7
Yes 9 (90) 1 (10)
No 251 (85) 44 (15)
Cavities .9
Yes 12 (86) 2 (14)




Yes 13 (93) 1 (7)
No 247 (85) 45 (15)
Reported barrier of access
to the dental care system
.9
Yes 58 (87) 9 (13)
No 275 (86) 43 (14)
Data are presented as n (row %).
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oral health outcomes and underscore
the importance of caregivers’ percep-
tions, involvement, and engagement in
their children’s oral health care.
The connection between caregivers’and
children’s oral health is well docu-
mented, but the pathways underlying
this association have not been fully
elucidated. Although environmental,
cultural, family, and genetic factors
are likely influential,11,12,39 timely and
meaningful use of preventive oral health
services may be critical. Mouradian
et al2 found that 20% of children covered
by Medicaid received preventive oral
care for which they were eligible, and
children from low-income and minority
families were less likely to receive these
services. Improving access to dental
services for young children is a goal
best achieved by engaging caregivers
and families in a culturally, linguistically,
and literacy-appropriate manner.20,40
Health literacy, although weakly asso-
ciatedwith positive dental care–seeking
patterns in this study, did not emerge
as an important factor. Although more
research is needed to clarify determi-
nants such as specific skills and health
literacy required for a child’s first
preventive dental visit,20 it is possible
that there are stronger influences, in-
cluding caregivers’ perceptions and
beliefs about oral health, and perceived
barriers.41,42 Nevertheless, a caregiver-
reported barrier of access to care was
associated with subsequent increased
likelihood of children’s dental care
system entry; this at-first paradoxical
finding is most likely a reflection of
caregivers actively seeing care at the
baseline interview and eventually
obtaining it during the study period. The
absence of an association between re-
ported “pain” and entry is another area
that warrants further investigation. In
our study, this group included a very
small number of children, whereas re-
ported pain was of unknown etiology
and subject to reporting and mis-
classification biases.
Caregivers’ dental neglect, which
emerged as an important factor in this
study, may entail dimensions of both
neglect and avoidance of care.43 In
planning of possible interventions to
improve young children’s oral health,
dental neglect may thus be considered
as a caregiver-level risk factor. How-
ever, dental neglect may be a proxy for
education, knowledge, self-efficacy, or
other distal and social determinants
that may or may not be modifiable. For
this reason, distal, community-based
interventions that use school- or family-
based strategies or health promoters
and circumvent “proximal” caregiver-
and family-level barriers to care may be
more promising compared with patient-
level strategies.11
Our findings should be viewed acknowl-
edging the study’s limitations. First, we
observed a small number of emergency
visits during follow-up. The sample’s
characteristics, including predominantly
female, low-income caregivers who were
clients of WIC in 7 counties in North
Carolina, limit the generalizability of our
findings. In this study, we did not con-
sider oral health screenings and pre-
ventive services delivered in medical
offices as entry into the dental care
system. Physicians and WIC workers in
North Carolina are engaged in children’s
oral health advocacy, including screen-
ings and dental referrals; however, in
TABLE 5 AMEs Estimated After Multivariate Logistic Regression Modeling of “Entering the Dental
Care System” During the 25-Month Median Follow-up Period Among the Participating
COHL Study Child–Caregiver Dyads (N = 1000)








AME 95% CI P AME 95% CI P
Child oral health status
Excellent/very good/good 0.00 Ref 0.00 Ref
Fair/poor 0.22 0.01 to 0.44 .04 0.10 20.01 to 0.30 .3
Child’s age (years;
ordinal categorical)
0.09 0.05 to 0.13 ,.0005 0.08 0.04 to 0.12 ,.0005
Caregiver’s age (years; quartiles) 0.02 20.02 to 0.06 .4 0.01 20.03 to 0.05 .7
Gender
Male 20.09 20.28 to 0.10 .3 0.00 20.20 to 0.19 .9
Female 0.00 Ref 0.00 Ref
Race
White 0.00 Ref 0.00 Ref
African American 0.02 20.07 to 0.11 .7 0.08 20.01 to 0.17 .09
American Indian 20.02 20.12 to 0.09 .8 0.01 20.09 to 0.12 .8
Education (ordinal categorical) 0.01 20.05 to 0.06 .8 0.01 20.05 to 0.06 .7
No. of children
1 0.00 Ref 0.00 Ref
2 0.04 20.05 to 0.14 .4 20.01 20.11 to 0.08 .8
3 20.04 20.16 to 0.08 .5 20.02 20.14 to 0.10 .7
$4 20.09 20.24 to 0.05 .2 20.10 20.24 to 0.04 .2
Dental neglect (normalized
DNS score)a
20.07 20.11 to –0.03 .001 20.05 20.09 to –0.01 .01
Reported barrier of access to
the dental care system at
enrollment interview
Yes 0.10 20.02 to 0.21 .1 0.08 20.03 to 0.19 .2
No 0.00 Ref 0.00 Ref
Health literacy (comprehension)
Low (NVS: 0–1) 0.00 Ref 0.00 Ref
Moderate (NVS: 2–3) 0.00 20.12 to 0.11 .9 20.02 20.13 to 0.10 .8
Higher (NVS: 4–6) 0.05 20.07 to 0.18 .4 0.01 20.11 to 0.13 .9
a Estimate corresponds to 1 SD increase in DNS score.
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this study, we did not distinguish be-
tween children who were referred and
followed up on the referral versus those
whose parents took the initiative to have
a dental visit. We studied caregivers’
decisions and actions relative to their
children’s entry into the dental care sys-
tem, without an examination of whether
these decisions/actions were clinically
justified (ie, a scenario of an emergency
visit due to teething symptoms). Finally, it
was not possible to capture participants’
possible dental care– seeking behavior
outside the Medicaid network, an issue
of possible relevance to children whose
Medicaid coverage is interrupted due to
eligibility/administrative issues.44
This study’s strengths include its pro-
spective design and the use of a non-
clinical community-based cohort of
caregivers and children. It also is
strengthened by reliance on Medicaid
claims to ascertain the incidence and
type of dental visits. This approach
offers a prospective insight into the in-
fluence of caregiver characteristics and
may circumvent potential social de-
sirability bias45 in caregivers’ reports.
The study’s findings illustrate a complex
problem while illuminating potential
targets for interventions. To facilitate
early preventive dental visits for
preschool-aged children enrolled in
Medicaid, Askelson et al46 described the
introduction of a research framework
among caregivers. In a recent study, Chi
et al47 highlighted the close association
between well-child visits and first dental
examinations among young Medicaid-
eligible children, emphasizing the pub-
lic health potential for using this avenue
to improve children’s oral health. Em-
erging cost-effectiveness data provide
additional support for interdisciplinary
collaborations of dentistry with family
medicine and pediatrics for screening
and possible referral of children at high
risk.48 Other promising strategies may
include community-based interventions,49,50
continuing support on programs such
as WIC51 and Early Head Start,52 and
increased emphasis on adherence
to professional recommendations for
establishing a dental home by 1 year
of age.
CONCLUSIONS
Caregivers’ dental neglect was signifi-
cantly associated with their children
not entering the dental care system
over a median 25-month follow-up pe-
riod, whereas entry seemed to be
mostly problem driven. As the “quar-
terbacks” of their children’s health care,
caregivers must be placed in the epi-
center of efforts to promote optimal
oral health behaviors, including early
preventive dental visits.
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